Background. The study of thromboembolic complications prevention in trauma patients
Introduction
Thromboembolism is one of the most formidable complications after surgical interventions that cause high mortality. The frequency of thromboembolism depends on the duration of traumatic procedures and increases with the larger its dimension and expansion of indications for them, especially in the elderly patients [1] . The situation in the Departments of Traumatology and Orthopedics, where thromboembolic complications are present in more than a half of patients, is especially threatening [5] .
Diagnosis, treatment and prediction of the consequences of thromboembolism in this category of patients are accompanied by considerable difficulties. it is noteworthy that the largest number of fatal cases (up to 75.4 %) was registered not at the day of injury, but in 3-5 days after it or later [2, 4] . The etiology of thromboembolism has a multifactorial nature: varicose veins of lower extremities, phlebothrombosis of small pelvis veins, venous stasis of lower extremities, postoperative violation of blood rheology are the most important.
Significant cause of thromboembolic complications is the body's response to surgical trauma, which is accompanied by spasm of peripheral vessels, hypercoagulation and vascular wall injury, especially in cases of surgeries on lower extremities, hip joint and pelvic bones [6, 7, 8] .
the deep veins thrombosis of lower extremities and pelvis complicates the postoperative period by 10-30% in the elder age group [3] .
Surgical DiSeaSeS iSSN 2413-6077. iJMMr 2018 Vol. 4 issue 1 in many patients, the first clinical manifestation of deep vein thromboembolism may be thromboembolism of pulmonary artery [11] . With age in the body there are a number of hemodynamic (decreased shock, respiratory minute volume and blood circulation, increased peripheral vascular resistance) and hematologic changes (increase of aggregation and adhesion ability of platelets, activity of plasma coagulation factors, and concentration of fibrinogen), which contribute to the presence of deep vein thrombosis [9, 10] .
Methods
The patients of the Department of Traumatology of the Ternopil City Communal emergency Hospital were examined. over the last year, 1410 patients of different age groups were hospitalized: 588 (41.7 %) men, 822 (58.3 %) women.
During the study the patients were divided into 3 groups depending on the severity of the injury. The first group, 263 men (18.6 %), consisted of patients with polytrauma and unfavorable prognosis due to the significant disease severity. The second group consisted of patients 462 people (32.8 %), with a combined injury and doubtful prognosis for life. The third group, 685 people (48,6 %), involved patients with isolated trauma and positive treatment outcome (Table 1) .
the patients of the first group were in a state of severe combined shock. They were given resuscitation aimed at correction of hemodynamics and function of external respiration. the comprehensive examination of those patients included clinical, laboratory and radiological methods by means of laparocentesis, thoracentesis, sonography, computed tomography scan.
In diagnostics of prolonged bleeding without delay, against the background of antishock therapy, surgical interventions aimed at stopping it were performed. On the damaged segments of musculoskeletal system, with satisfactory standing of fragments, plaster casts and skeletal extracts were used in the presence of displacements.
In the second group of patients, treatment also began with actions for vital signs support (fight against bleeding, respiratory failure). all measures were carried out against the back_ ground of intensive anti-shock therapy and elimination of dominant internal organs damage after appropriate preoperative training. later, with satisfactory hemodynamic parameters, urgent surgeries were carried out on injuries of the musculoskeletal system.
In cases of surgical interventions in the patients of the third group with severe predominant trauma of musculoskeletal system, among which there were fractures of thigh, leg bones, shoulder, forearm, foot, brush, shoulder girdle, metal osteosynthesis was carried out. exceptions were the cases of severe placement and tear of limbs. Such patients underwent a primary surgical treatment of the wound or limb amputation without delay.
All patients, besides general clinical examination, underwent evaluation of the number of platelets, clotting time, duration of bleeding and study of coagulation: prothrombin index, prothrombin activity thrombotest, total fibrinogen, fibrinogen, fibrinogen a, activated recalcification time.
the venous system of lower extremities was studied by means of distal ascension phlebography, color dopplerography and duplex ultrasonography SIMENS ACUSSON x 300.
Accompanying pathology of cardiovascular, respiratory and endocrine systems was found in 1167 (82.8 %) persons.
In patients with decompensation of accompanying pathology (coronary heart disease, hypertension, non-specific chronic diseases of lungs, diabetes mellitus), preoperative preparation was conducted in a hospital setting.
The number of surgical interventions during the period of research in the department is 865 surgeries, including 410 urgent. The other patients were treated conservatively ( Table 2) . Results in the examined patients, a number of factors of postoperative thrombotic complications were defined: thrombotic complications in history, coagulation disorders, cardiovascular and malignant diseases, overweight, traumatic complications, and traumatic nature. Malignant diseases, breast cancer, prostate and rectum cancer were most commonly associated with pathological fractures of femur and shoulder bones.
Chronic cardiac insufficiency of the І-ІІ degree was diagnosed in 651 (46.2 %) patients, varicose enlargement under skin of lower limbs veins -in 624 (42.2 %) patients. Obesity was evidenced in 237 (16.8 %) patients. Hypercoagulation was revealed in 270 (18.2 %) patients. Changes in the coagulogram did not always correspond to the severity and features of phlebothrombosis. Only in 6 out of 33 pa_ tients fibrinogen B was present within 8 days after the surgery. a slight increase in fibrinogen a was observed in 22.3 % and significant one (up to 9.9 g/l) in 24.2 % of patients. In all other patients, its content was decreased up to 1.45 g/l. the changes in other indicators were not significant that did not cause the need for additional instrumental survey methods.
Diseases of thrombophlebitis of subcutaneous or deep veins of lower extremities were revealed in 72 (15.3 %) persons.
The choice of anesthetic method also affected the number of thrombotic complications. One of the main causes of thromboembolic complications in trauma patients in the postoperative period is spasm of peripheral vessels caused by operational stress, which leads to tissue ischemia and thrombosis. The stress response of the body in general with anxiety is the result of insufficiency of blockade of nerve impulses that are transmitted through the sympathetic nervous system.
The number of phlebothrombosis in patients who underwent surgery under general anesthesia with artificial ventilation was high -22 cases (68.3 %). The decrease in the number of complications took place due to significant reduction of stress pulses in cases of spinal anesthesia (9 patients (27.2 %)) and conductive anesthesia in combination with intravenous anesthesia (2 patients (4.5 %)).
Discussion
Prevention of thrombotic complications was aimed at elimination of pathogenetic parts of phlebothrombosis, such as decreased blood flow, increased blood coagulation, damage of vascular wall and dependence on the risk factors presence.
The mechanism of action was physical, drug and surgical methods of prevention of thrombophlebitis of lower extremities. over time, these methods were applied preoperatively, sub-operatively and postoperatively. Preventive measures were taken on the 1 st -2 nd day of hospital stay. all patients fully underwent a prophylaxis of thromboembolic complications by means of low molecular weight anticoagulants and compulsory complex of kinetic therapy. Bemiparin (low molecular weight heparin (lMWH), Zibor 2500, Berlin-Chemie AG) at an appropriate therapeutical dose was prescribed from the 1 st day of patients' stay in the hospital for 10-14 days of the postoperative period once a day subcutaneously in the stomach area. For the patients with moderate risk and high surgery risk (major interventions, over 40 years old in age, obesity, and serious co-morbidities) Bemiparin was prescribed at a dose of 5000-7500 IU per day while patients stay in the hospital [12, 13] .
In case of changes of venous tract of legs, in the patients with a great anamnesis, elastic stockings and elastic bandings were worn.
Suboperative procedures into ankle joint, early arousal of the patient after surgery, medical physical exercises were performed for all patients.
Venotonics (detralex, Phlebodia-600, etc.) were used in the complex treatment of the patients with chronic venous insufficiency [14] .
In persons with subacute and chronic thrombophlebitis of subcutaneous veins the surgical prophylaxis of thromboembolic complications was performed. A crossectomy was carried out in 9 (1.9 %) patients, as the first stage before surgical intervention.
not taking into account the complex of preventive measures, in 4-5 days after surgery, in 10 patients (1.1 %) thrombophlebitis of shin varicose veins, in 12 (1.3 %) -iliofemoral thrombosis developed, in 8 (0,9 %) patients deep thrombosis of lower extremities veins was diagnosed. Drug therapy was effective in 16 people. 4 patients had ligation of thighs large subcutaneous vein. In 1 case, small intestinal tract was observed. There were no cases of lethal death associated with thromboembolic complications. No hemorrhagic complications were present.
Thus, the development of pathogenetic mechanisms of thromboembolic complications in the complex measures for their prevention allowed decreasing the number of postoperative complications and mortality in trauma patients.
Conclusions
In trauma patients, who undergo surgical intervention, a high risk of thromboembolic complications is established that is a prerequisite for the preventive measures.
Prevention of thromboembolic compli cations should be complex and individual, taking into account the nature of the injury, the dimension of surgical intervention, and the associated risk factors.
The combination of physical, drug and surgical prophylaxis prevent thromboembolic complications in trauma patients.
